Phosphorylation of NUMA occurs during nuclear breakdown and not mitotic spindle assembly.
NuMA, the nuclear mitotic apparatus protein, is a component of the nuclear matrix at interphase that redistributes to the spindle poles at mitosis. While the function of NuMA is not known, it has been implicated in spindle organization during mitosis and nuclear reformation. Phosphorylation is thought to play a regulatory role in NuMA function. In this study, NuMA phosphorylation was examined through the cell cycle using highly synchronized cells. In intact cells labeled with 32P-orthophosphate, NuMA appeared as a 250 kDa phosphoprotein in interphase that shifted to a higher apparent molecular mass in mitosis. The shift was due to phosphorylation as shown by reduction of the shifted band to interphase mobility by phosphatase treatment. This phosphorylation event occurred roughly at the G2/M transition at the time of NuMA's release from the nucleus and its redistribution to the mitotic spindle. However, mitotic phosphorylation did not require spindle formation since the phosphorylated species was detected in nocodazole-treated cells lacking microtubule spindles. Dephosphorylation of NuMA occurred in two distinct steps, after lamin B assembled into the nuclear lamina, in early G1 and at the end of G1. Based on the timing of the phosphorylation and dephosphorylation observed in this study, we propose that they may play a role in nuclear events such as nuclear organization, transcription, or initiation of DNA replication at G1/S.